Methods for in vitro characterization of multichannel nerve tubes.
Multichannel conduits have been developed for experimental peripheral nerve and spinal cord repair. We present a series of methods to characterize multichannel nerve tubes for properties of bending, deformation, swelling, and degradation and introduce a new method to test the permeability of multichannel nerve tubes from the rate of diffusion of different-sized fluorescent dextran molecules (10, 40, and 70 kDa). First, single-lumen nerve tubes made with different poly(lactic-co-glycolic acid) (PLGA) ratios (50:50, 75:25, and 85:15) were compared. One ratio (75:25 PLGA) was subsequently used to compare single-lumen and multichannel nerve tubes. Nerve tubes made with lower PLGA ratios were found to be more flexible than nerve tubes made with a higher PLGA ratio. For low ratios, however, swelling was also greater as a result of a faster rate of degradation. Multichannel structure did not interfere with the permeability of the tube; the rate of diffusion into multichannel 75:25 PLGA nerve tubes appeared to be even higher than that into single-lumen ones, but this was only significant for 70-kDa molecules. Also, multichannel 75:25 PLGA nerve tubes were more flexible and, at the same time, more resistant to deformation. However, swelling significantly decreased the total cross-sectional lumen area, especially in multichannel 75:25 PLGA nerve tubes. Permeability, bending, deformation, swelling, and degradation are important properties to characterize in the development of multichannel nerve tubes. The methods presented in this study can be used as a basis for optimizing these properties for future, possibly clinical, application.